culty explains why such studies are rare. The only available results on metabolic rate or nutrient balance of piglets have been limited to the first days of life (Mount, 1968 ; Gentz et al., 1970) and, in most cases, were obtained on piglets given milk replacers (Campbell and Dunkin, 1983) .
The objectives of the present experiment were therefore to quantify the modifications of body composition at weaning associated with variations in growth rate and to measure the metabolic rate of piglets over the suckling period. Milk intake was also measured in order to establish the energy, nitrogen and fat balance and to assess the efficiency of the utilization of milk nutrients for deposition in the piglet body.
Material and methods.
1. Experimental design.
Twenty-two primiparous Large White sows were used. During lactation, onehalf of them were fed a normal energy level (14.2 Mcal ME/day) and the others a restricted one (10.4 Mcal ME/day). The diets, based on cereals and soybean meal, were formulated to supply similar daily amounts of protein, amino acids, minerals and vitamins. After farrowing, litter size was standardized to 9 or 10 piglets. Piglet milk consumption was measured according to the weigh-suckleweigh technique on the day after farrowing (day 1 = d1) and on d5, d9, d13, d17 and d21. Milk composition was determined on the days after the measurement of milk production. The piglets had no access to the sow's food or to creep feed during the experimental period. The sow diets, housing conditions and calculation of nutrient production in milk have been described in detail by Etienne (1986, 1987 (Mount, 1968) and close to the climatic conditions when with the sow. The measurement of 0 2 consumption and C0 2 production commenced between 5 and 10 min after suckling and lasted 50 to 55 min. Gas exchanges were calculated according to the method of Noblet and Le Dividich (1981) . For each measurement day, the average gas exchanges of the piglets in a litter (ml . kg litterweight-1.min-1) were estimated as the mean of the five daily measurements (ml.kg piglet-!.min-!).
Gas exchanges of the litter over the whole lactation (d1 to d21) were then calculated (Noblet and Etienne, 1987) . Corresponding heat production (HP) was obtained by Brouwer's formula (1965 (Noblet and Etienne, 1986 (Noblet and Etienne, 1986 ). The present results were therefore obtained using pooled data.
Results and discussion.
1. Body composition.
Mean results on the body composition of the 22-day old suckling piglets in the present experiment (table 1) were similar to those reported by Elsley (1964 (Just, 1984) and in early-weaned piglets (Noblet and Le Dividich, unpublished) . In agreement with these authors, the deposition of 1 g of fat was associated with an almost similar value of E ADG.
2. Metabolic rate.
When expressed per kg of body weight, 0 2 consumption decreased regularly (P < 0.01) with piglet age (fig. 2) . Similar results were obtained by Studzinski (1972) . As shown in figure 2, changes in 0 2 consumption (ml/kg BW) were closely related to changes in milk energy intake (M, cal/kg BW1. However, 0 2 consumption at d1 was lower than at d5, even though M was higher at d1. Similar results were reported by Gentz et al. (1970) with O 2 consumption expressed as liters.day-1 .piglet-1 , HP as kcal.day-1 .piglet-1 and ADG as g.day-1 . piglet-'. For practical purposes, 0 2 consumption (and C0 2 production) of the litter over a 21-day lactation could then be predicted from piglet growth rate (equation 5). Similarly, piglet 0 2 consumption could be estimated at any time during the suckling period (d5 to d21) from equations (2) (Just et al., 1982) . Moreover, in contrast to usual findings, ER RQ was lower than ER ST . This could be explained in part by the probable underestimation of milk production usually observed when the weighsuckle-weigh technique is used (Pettigrew et al., 1985) . This underestimation would represent about 18 kcal.piglet-1 .day-1 (2 %) of measured milk intake.
Finally, the present results suggest that like nitrogen, milk energy is also used by suckling piglets with high efficiency. Indeed, about 55 % of metabolizable energy intake was recovered in the body tissues (table 4), whereas the corresponding value for growing pigs has been reported to be as low as 40 % 
